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(54) METHOD AND SYSTEM FOR ETCHING 

(57)Abstract: 

PURPOSE: To provide method and system for vapor 
phase HF etching in which oxide only of specific quality 
can be removed selectively. 

CONSTITUTION: HF gas for etching is fed, while being 
heated, into an inner reaction tube 12 sustained in 
evacuated state by means of a vacuum pump coupled 
with a discharge port 32. In this regard, a boat 18 for 
holding a plurality of wafers 23 in laminate is mounted on 
a flange 14. When an oxide of different quality is present 
on the wafer only an oxide of specific quality is removed 
by selective etching. 
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(57) [gift] 

mm »aa 3 2 ^a*srr-5K^>^[c«k 

tt88C#fcnfcrtSI5S^ 1 2»CXy^>508HF#X 

^3£BisfflKftiig<D**as;xy^>y'r 
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(2) 

1 

H$B*»*©«8H] 

[&*«U HF#X*-5WiHF/H 8 OiJX^tS 
Xy^>y , #XT??xA-±©>'<j3>&ft;&©Xy? i 
>i/&&Ut?ft5Xy?>i?lim\Zi5^T. 

©*##JEE&TK«o C t Sfttttii v^>ifH 

[»*823 HF#X£-3£©#BEfiTFK:«:3;ii£ft 1(7 
S*fr*SI*8 1 Ef*©Xy ?>ifjj&. 

[gf*83] fflS*^JEE«. 2 0 0 0 P a£TFT;&S 
£ f-&S**« 1 Sfc{i2|S«©Xy^>^ 

tt. 

[Sf*843 HFtfXfc-SWiHF/H! OtfX&^tT 

>^£fT5Xy^>^j£K;:fclAT. 

3 >KftK©|ga^Wi!>fi^l{CjgH-r5X-y ^> 
3^- h££*#< USlRWfc^BteoKftlSxy^ 
>^*ff5fc«>. «Xy^>y*4g)££i&«kD*>£SV>i&« # 

tciraa-r* c t t-r *x y^>i/^m. 
[»*853 xy^^tfxfcMffittffifc-rsctsft 

®£T*B**84fB«©Xy:f>>/#i£. 

[»*863 HF#X*-5V>ttHF/H 2 0#X£#iT 
X y 9- > if 137,^ xA— JiOS^ 'J 3 >&<fcll©X y =f- 
>ift:ff^Xy9>i/^m\Z^X. 

3 >fkfcWkv>Wk&*Wktti&mzmB<?%xy ?■> 

y*W-hg£A-£< UgftWcWJEBIKWlMfcBIXy^ 
>^*ff5fc*, Xy?>ifXxZ:mm-?Z>Zii*®®. 
£t*Xy?->>fJsm. 30 

m»*87] xy^>ifxx&mmvtmz?zz\£*& 

[»*883 HF^Xft^WiHF/Hi 0#X£-&tJ 
X y >>?137rCV x A-±© U 3 >&fl:K©x y =f- 
>if&ft5Xy?>>fJjm\Zi$^T. 
x'J 3 ^KftKWlSS^PWM^tCigB-rSXy 

w— h&**.z<vm9im\zft%mm<Dmfc®xy?- 

[»*«93 Xy?>^X*«£E«5Hc-r5Ct44# 40 

mi-r-&8t#«7ffif&©xy?>^j*. 

[&*8ioj xy^>^#x£lin!S&t-£;i££#s&<!: 

t»*81 13 Xy?>y*ff^&«lt, «>xA-£ini 

na-r * c t zftwi£tzffi7m i~io ©vj-f n*M-i2 

[gf*812J Xyy^^tfXlC, AOy>S^tf^X 

£8siuT*;i<!:£fc«£-f3i»*8i H2»©x-y?> 

[§1*8133 HF#X<&£t>ttHF/Hi 0#X£^ 50 
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2 

tiXy^>tfJ}Z-VXyr>ifZftvXy^>if&m\Z 
Xy^>^«rfr5Ri^i, 

s^wic. tisc©ox/\-£-^©raiST«ettfc« 

^S-B-^^xA-Jp-ht, 

WiHR^©l©tCiBfl$n. SxA-jfl-HOxA- 
©&*c£fT5»2l£t, 

*x A-jjf- h &mmmfre,K&m^®wj-$&z®m 

#- h LTt>* £ i Sfttt t -T £ X y ? 

©ftg|HciS;tt£n&l*3g&Kfc§<!:«fcDfctk ftgBS&'g 

*iK:*xA->&<gB®£n, rtiass^wt^Sfse©^ 
t«if&3nfcxy^>^x*t, pg&KJSWfciStte-n 

nS£i£!|$®<!:-r-5Bt*81 3fB«©Xy^>^ 
B. 

[1**81 5] Sfc£*t, fl-g&S^t^Wfl-gBHJ&'f 
©rtffilci&tt5nfcrt&£fc§t«fc')&D. rtffiSfc^ 

rt^^xA-*igB@sn» rtajs^rtc«je$n;tx 

*S1 3fB«©Xy5 L >ySHo 

[»*8i 63 K^sun^-r.a^asw^-s^,!:*^ 
fst-rs§t*8i 4*^tti sisewxy^^^s. 

[f#*817] s^^Asn?>^x©«iey-f >± 
\z, xx&tnmTzmm*:G-r%z.£$:mkiz-rzmj£ 

81 4£&«l sgHftroxy^^&B. 
[»*818l Efc£©#Xi*Aai*)<l|fc, 

SR*JS 1 4 Sfctt 1 5 IB«©Xy ^>#mW. 
[1**8193 Rfc££&£L&#Xig-&££iatt. x 
y^>y*^X*^Xii^lc«*&UT^X©S&<&fTo 
-€-©ig^^xSSJti:^lc««&-r-5rt&^gifr 
51**81 4-1 8©H-fn*>K!3ic©Xy^>y'^ 

s. 

[»*82 03 Xy^>y^Xfc7K©^*KT$1*-S 

^x s^im-r z^m&frr -s r t t-r -s »*8 1 

4-1 9<D^-rtlJMZ%dM<DXy?>!fmm. 
C^W©l¥JfflJ&:Bi'W3 
[0 0 0 13 

[&$±©fflffl#!W *5fiKB, *«^S©SjS*S 
fe«fct;Sji»B. ^ICXy^>^^cfcr;«H(Cli-r 
^^©T&S. 

[0 0 0 23 

[S£*©^*II3 jfi^^/t^XWift^bC^W <>xA 
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(3) 

3 

nr^TViS. ftESlfflHF (7yfl27K3R) ffllitt. S 

WEtfct* sixth*. cn*^-rsfc». pctbbs 

^BS^WO8 7/0 1 50 8 (PCTtHlg#^PCT 
NL 9 0/0 0 1 6 6) &«E»i* gfIiSi>I^f> 

co 0 0 3] ^fflHFiaa*fflv^iitic±i9, 

KflSlKH E «t 0 X y 5 1 > ^ W - h * < Z t V» 
5SiU5S«t)IUSnW5. Transact io 10 
non Electron Device, Vol. 3 
7, No. 1 (1 9 9 0) ICtV>T"Gas-Phas 
e Selective Etching ofNat 
1 v e Oxide" £SLT55S3nfc§l:5tEi3H 

S<DSV^E<J;»3Xy^>^U-h*t^<^k-rSt^ 

g«£0. 1 p pm£lTtV^fci«T«»t5ut 
T?. !»Krt:l8±©PSG (U>^5X) 

£©IBIg©8MbBI©aiRx y ^>^£fr £ *» 5 
E«nfc^«s*rrs„ 

[0004] 

[5§W*t«ftL<k5£-r-5SIS] L^L/Stf*.. d©^ 
STBI'fcKS©jS^*?iJfflbTaiRX«/?>^Sff5& 
ftfctt, HF»ffiizk#«g©M®ftlMf?ai<i!>K£ft 

tVi5ff«a<0«H-CiHWr-BCa:tt#»EjtL<, * 
fc3Xh09E*>#firE&<&*. ^oisttm « 

H F tf XOTWttJMteCMETlf ft < TiiV> It 30 

xy?>^*>A*-E#»-rs*#©3?g£K;< 

^asffl^ftitniifte.ftt^t^**. hf 
*^Eit«)-5;:t«Muvi. 

[0 0 0 5] #5891© SMiHFEcfcS&'fcBlX 
y^>iffc*V»T, ^0 3>lfcfcBI<z>ligg^lg**l!fc«5 
iCfiHTSXy^^-ha***^, SiRttEtt 40 
KM®. ©8l<tl£x > ^ £ :/ □ -fcX&fl=T££ L 

[0 0 0 6] 

[KS&»ft-rsfc«>co#a] hf#x&5 

^ttHF/Hi 0#X£3tfX>.y? 1 >^;tfXT''}xA- 

i^fcEiJHT, ->U3>&tei£©|gi©*|gS**lW«jE 
jgH-rSX»v^>;/^- hg£*£< LSiRWE1$5@B 

s©a<b§sxs/5 i >^?£ff-5fc«>. iyf>msa 
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4 

•5. 

[0 0 0 7] HF^fXWWtHF/H 
i 03tfXS^X.y9 1 >y^X-OxA-±©>''Jn> 
KftK<OX S /5 i >^S:fT5Xy5 1 >-!5 r *ftlCl5V»T, > 

V- h££*2< LSttfW:#£BStS©88ft;B3x-y?> 
ifZftSftib. #xy5 L >^££ia«fcD*>igiv>ffl&K: 

[0 0 0 8] £&:fc$2lp!te:. HFtfXfcfcWiHF/H 

a o#*£-&tfxy?>^#x-e^xA-±©->u:3> 

^f2!S©Xy5 L >^SfT5Xy5 L >^J*El5^T. x 
U 3 >R^IS©SSS^IIg'P^i!>fi«JEeH-r5Xy^>y 
h^S^€< LS^WE^KKCBSfbl^Xy^^ 
i/ZftSfttb. xy?>^#x£to&-r<5;:i£#l8i 
•fa. 

[0 0 0 9] SteMMBtt. HFtfX&SHteHF/H 
a Otf^S^trXy^^X-e^xA— ±©->»j3> 
i&telBi©Xy^>^£fT5X^>^#&E:&HT, -> 
U 3 >K^lS©i«H^IM I P^l!iE«!rEeEa'r5Xy5 i >^ 

^SfWcifr, x^>^#XC*©»;££|$T3-tt-S 

[00 10] SSE^iJHHU HF#Xfc-5V>ttHF/ 

Hj otfxftdtKrys^aw^Txs^^SfrSx 

5/?>^SHE*ViT, Xy^y>f%ft?Rfog.£. R 
Jfc3l*lE, SS©?xA-£-£©raRfT«JfttE«8 
a**9xA-tf-hi, WIBS^wBIEEBiSn, 
<i7xA-#-Hc»>xA-©^«£f?5l»i3ig£, 
A-#- h ««aa» S 

[0 0 11] 

[fPffl] *!6W*ti. HF#X*©*#i8«&flK&E3 
>hn-;W*z:<hft<. tt£0>KK0 l *4£Ilt£jHRtt 
fcI^f>^f5jffi§ltUL&. KATE, JsSBET© 

x^^^^asrss-TiitT, *#»&©&&;& 3 > i- 

n-;n&-r-5:ii:ft<, S«?xy5 i >^*toilB 1 tft?)a 
fi&;MMXy?>^ ( i:JtifcLTiifi^*. 
[0 0 12] ±§S.&TT-i'V3>&{t&Xy?>?&ft 

tbT#ft. SfcXy^^^R^EctO^) ©#JEE 
tt, Xy^>^X«pEasn<5H2 0©^)EE^©fe© 
T&S. b^b. *^©«EXy9=->if#HaSSffi 
-TSCtT, X-/^>^X*©Hi 0©#JBEttffiy8E 

[0 0 13] ->U3>SI«lia*ttT*4fc», 

WETkEsn^-n*. ;:©&«), 7K©«-EE^itsitn«. 
K^bKSfflEHa o*t®3tL. h, cxD^tm^mm- 

<5. -^r, *©»ffi*t«^n«, tfXtLTfipfcTS© 
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[0 0 14] @lfe«tc;S2fc*W^Bdi#«ELfcl§ 
ltt, H, O^E*«iB^c«)tC->U3>S«l±©v'U 

•r) *»smu *©^st?*s*^g53t©3*^«-r 

H«t»6te. H, 0^«fct;SiF« 9>X.*jf->tfSJtem^ 



10 



» [0 0 15] 02fc^r«t5»C, Ha 0#EE#<£ 

V> » \Z =y 'J 3 >S« 1 -h© > U 3 >mitm 2 ©«ffi IC 
*©# : ?-jaat#3£l,fctr>«'&fctt. HF<D4*>4i$m 
aWSTU Xy?>jris-hl2?Mrfcje<feS. 
[0 0 16] **fi®£^tJ-> , J:i>&'ffclgliHF 
Xy?>y#XEE*IC|l«fc<. 
R4 > o?IIVMltKimiC793IK4->^J:tfHi Otg 

[0 0 17] 
[3tl] 





B 


P(V) 

(po* 3 -) 


P(ffi) 
(HPOs 2- ) 


Si 


F 


PSG 
P:3.9 noI% 
(just etched) 




97. 30wt% 


2. 67wt% 


0.01wt5S 


0. 02wt% 


BPSG 
P*.4.4 mol% 
B:10 mol% 
(over etched) 


5. 07wt% 


86. 34wt% 


1. 48wt% 


0. OlwtX 


7. lwt% 



[0 0 18] PHi OH©&»ffittte^fcie>ia£ETTfc 
JffSLfcO*. i&PHa OHtt, !RStt3^av>fc«> 

l/*v»Kfl;R©xy^>^*ff-pfc«^lctt. ffirMbfc 

-Mi#*ica<&*. ftoT. eft)saffl©*»e© 
**Kj:DHF^c!>-f*>ftaw8cwiv>#>«n, aw 

[0 0 19] *&EET3MBXy:f >5f&?rofc» 

xA— ^BICHj 0#RlFL-?>-r<fca. £©S®©7jC 
»Ji**LTHFj»»-f*>ftU»ftKa:Sl6r*. C© 
fc»»fl:l»a©av»CJ:«Xyg 1 >ifW-h©av>dt/h 

[0 0 2 0] BtTfc:. ttXy^jftMrRfeSWiXy?- 

y«a*«rri tT. *»»«©«««:3>hn-^s 
*#©£Ji©wsi*^{fcii8©x^>^- h\z±&< 



€ * -5 n « h 2 o 13 x »c&x*;i/*- s c t (r «£ 
tf* z. t fc«fc 0Kfl;l»±k:tt*»B«t!R*snfc < < * 
*»Xy^>^a ^SLE©teV^*ft^e*^filc 

sns. ;:©&«>, unhurt). ?Fffi%s-&tJS8^is© 
iyf>^wni «««B#sn.5. tot, «xy 
4? ?>^»-5^ttxy?->^x*ini^-r-5^t-??, * 

£5. £"=>lc, ®BETT?±^©JDfKij£S:ffl^n«, Kit 

K±©*»e©^fiKS3ft*«»tanaT€. «L<^p-k 

[0 0 2 1] KTfc. *©»^S»TSti-4^^SX7 

y>**K*anu xy^^^asssrrtT. 
50 ©*#ji £#8£itsc:£atfig-c&*. *is^©^fe 
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(5) 
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[0 0 2 2] ETFfc, HF#XXy^>y$fft>fc« 
S«£infSftLSxA-gffi©EJS£/£&£®£-r.5 

#Jg^*tfi&©*»®Jfa^J«3n*. il©;*#JI«, 

s^fc^M&sstn&L&fc'ttTrau **fi4&©*atflrtii 
-T-5 £©«££». Aoy>#x£|sp#K: 

[0 0 2 3] 

[0 0 24] HFXy^>^gB©-#IS60<l£ig3k:7R 3? 

-r. £©ge«Kifc£ d7f>^t>n-) so t 
sM5on ^a5s^2o, ^.asR^©^ 

sitce2 o tcttsis^txi/^^yffl^xfsis^-rs 

tfXSAP 3 1 *t> f*>&££W 1 2 \Ztt.Rfc&}H*®% 

®<Dmm&2 lwwtnznz. mmt\tn%.wtsi%c>-e 30 
[0025] mmm. 6 o «. «3££#g 1 5 ©fics* 

£5 0 i»US£g6 0*fflS»r-r-5^«)O7^>>Jl 4, ' 

©«««. 75>^l 4C0j£3nfc£SM£l 7 t, £ 
©f*»#£±Tk:SKft-rstf-;]'*^ l 6i*>£ttfi£3 
n, vS^ll^lCBSlt^-^- 2 2fC±^T 

77^14 CHMOiA- 2 3 *8Mftlc4N9-r 
5fc«>©#-M 8rtt«HI:SftT<A5. «i£S6 0©# 40 
SI 5fc»jtf— M 8M57iA- ^«*ff5fc«)CDra 

pas 3 3 t^srtsst^^-rsfcftosta^xxA 
(H^i±-r) icofcat*#ap 3 4*<mt^nTv^. 

h 1 8 3 &&®?Z*)U?-Mt&* 

Jl?-&Z-fe<D®m-Z&&iS it BPff 
lCtttH3»#l 9*«!&&SnTV>£. MM£1 9£fW!l 

sitae tfcioiWjWiiast'u BPg|5KS£sn&* 
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[0 0 2 6] 7iA-2 3ttaSBiigWPg&3 3^fcg® 

#^suETT&n«, jr©wpgB»;:B:y-hA;k:/© 

<k 5 fcj6f$r8Ba<&®T?»a. h 1 8 ^©*7 iA- 
t*^7tti«. «j££rtfciR*B;5nfciM»««l 

6. i 7i;iot#-H 8J±s^rt^!ft$^e.ti 

a. 77>'714 5 0 t 6 0 &55£fc>g 
BrbfclS. tf- h 1 8 ttE^SrtOBf^OffigfcS^tl 
•5. HillMSM* 2 1, 1 9C<koTffi£© 

um\zmf&2tiz>o #*»AP3 la^sisgs o\zm 

'S 1 2 ©|HW> 5. rtgSE&«KIS:W-fc#fC©*?L 2 4 
SftSBSfcl^AO, Bff5£»M^SrffV>, «f»P3 2 

#itsn, R^rt©«axy^>^x^^i-^ic 
t# *) , siss 5 o tmmm 6 o ©eetj#&«ii ues 

77>^1 4ttWtf£tt, #-M8*t 

s^wfetasna. 

[0 0 2 7] E4fcHFXy^>^gB©fifi©fS;8fi«£ 
©«i§fc, »SP3 2©J6gflttt4fi#gftoT:fc'h 

[0 0 2 8] f*3$Rj&«3 5tt. ±tt#Ht>T43 9. 

»P 3 2 «0.g|5EfcW2 0 Kssw-snT^a. 

[0 0 2 9] I-yf>miifX«AP3 ltf^rtSS 
Rfo<g3 5©i*3«t;«ASn, rtg&Kfc^©±#©WP 
ffl*^l*3B5R(S§3 5£fl.gBS^2 0©fU3£ffi>?. *V 
S?E^»Cl2^&»§lP 3 2j5>StlMrlSna. ufflSfi 
£fflV>T*>. HF5tf^X<>?>^©H^-tt*JK< 

[0 0 3 0] 05l:HFl7f>y3t/X«te«O-«S 

HSS4 3a, HF^^CM-T*#^Si£SSISSES4 3 

b, *<D®&z&Ti£itzj!x\ztt-fz#x%L&m&m 

43ct, /X^4 2 a, 4 2 b, 42ct. 

^4ot^xnn^4 it. mi®w%7 ot*5i/s 

[0 0 3 1] X<y?>^X«KJS^5 0 tttffiAbfc 

7. tt#xjn&£4 iTffl«sssnsiE:^5 o^ixsn 
unj^ufco, EiSS5 o©^x«AP»jfirt«icai^ 
testis. 

[0 0 3 2] K±©«fc^ftHFXi/5 1 >^SIB*5J;^H 
©Xy?>^*ff'5*ffi©^JS0iJ*SiWT5. 
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[0033] mmmi 

SUSSt^SO. lPa©EJ5S50WWiA-23S 
mXVftmz, AMK/4 3 a£HWTHi 0#X&Bfi£ 
©IE* S Tig A U *fcAJ^4 3 b£B8<^THFiP> 
^£9 9 9. 9 9 9%©|iE£©HF;ffX£0r5£©BE;*jC 

sia-rssT«Ats^5 0rtic»i;2:«), 6oop 

Z-ZStrnZm^ZlitblZ, 600PaOHF^i30 
0Pa©H, OflXfc.fcOX-y^^linfSfcfl^. H 

SgX^/^^i/cDS^tt^il^Sfc^trHF/Hj 0 = 
1 : 3 0©jg&£lpfi!Lfc. 

[0 0 3 4] &fl:&JfU0Xyg i >y^*8^5/'Wa 

yhtUTWu NS6'f>9 1 >''j3>a«c±BlCl 0 0 
0*>ifX hn-A©&&{fcffil&J&j£Lfcfc©, SfcN 
^^'Jrr^gS^WCS 0 0 0 Ot^XhD 
-A©P S G &l8&Vtz : b<D&mm bfc. 
[0 0 3 5] W%\Z&1]fc?3Ly3->9V1tm<Dmm 

as©av>ic<fc«x-y5 i >ype©a^s*-r. cn«t 

DHF/H: 0=1 : 3 0 ©jgiTTftt, PSGt&Kffc 
&©X <y ? > y W - hm \t 2 0 & * C £ 

5. £ H ^^JE^ffiH FMSSfT^(i^B6^IIS©Xy 
^^gfc^fc^T^HF&SWiHF/^ O 
(6 0 0/3 OOP a) £*^&©^^^S*?JtSl 0 

o omsk±.\z-rz>z.tifi-e2zz\tifit>frz. 
[0036] *$m.m~evs.^v?>>fi3**Rfc£.mz 

[0 0 3 7] IQSW2 
HF/Hi OJfXfclASXy^iffcfcVvr. Hi O: 
3 0 0 P a*ilX6 0 0 P a©^EET"P, HF^^E 
££<££-£*:«£©. BPSGi:f»g|^K©X<v? 1 >i'' 
hOM07l;St. Ctl«tO, HFtfXfl-JEESSS 
<-r*Jl«!:T. BPSGti8ftI©Xyf>^Mtt 

*t*n*-n»£ cn<to. HFa&snraH 

F/H 2 O^^Xy^^^SMffiTTfr^Ci-C, HF 

x-y 9 & >jf«mr*« £ 

[0 0 3 8] 106033 

jMfraKoiWtH^Sfca&fc. SKX3K0. lPa 
<OELfom.to\ZQ~2 OOOPafflHi OtfX&BAU 
3l«SHF^*6 0 0PaiAU &lfcBIXy^>^ 
£1 O-CTffofc. 

[0 0 3 9] £©£€?©»*fclRttB8 lCwT«t3lC«Ul 

m&mtLtz. z.<»mmwk<»Mtt&*txv\z7fi-r. n 

iv"J a >Sfi i <& i o o o *>^;*. h n— Attftfci, 

Ay^'J>^IC<t0 2 0 0*>^XhD-AJgJSL„ $ 
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10 

SK:#a>->'JSr— htf^T. (BSG) S8SLPCV 
D&£J:9 1 0 0 0*>!fX hD-AJ£«tbfc«K:->>J 
3>I742 0 O^ifXhn— AitfSU S5KLP 

C VDft \Z «k 0 C VD ->u 3 >sifl;& 9 *jBffcLfc«fc; 

(bpsg) $1 osi o o o*>trxhn—&mmv 

fcgl:->U3>l7$2 0 0*>^hD-Aitf9l/. 
P S GJg 1 151 000 h D-A««lLfe»lC 

10 •>'J3>87S5 0 0^->yxhD-AJt«L8 0 0*C 

•t?6 o^WTx-jujajsbfc. cn*uvi/77^-£ 
K^xy^>^c£9ffiMfctinX£SSUfc. 

[0 04 0] 0 9CHF/Hi O=60 0/300Pa 
■C3 O^WSffiXy^^-^S^ffofc^©. KtlSE 

M^as^-r. p s G*5<ktfB p s cmtim<r>m\zvM 

[0 0 4 1] 01 0fcC©«@«ifil^&X^^>y5!ia 
Lfiimo. BPSG^>PSGi5«t^ffi'(l:K©Xy5 1 > 
i^-hi:. BPSGtSl^bKOXy^^^W-hJt 
3? fc^Ufc. cn<fc0. BPSG^iVPSGlffllyf 

«U *##ffi6 OOP aKilAbfc^ ftXlCJtftll/ 

OOPaT, a«K«MMUI«>Xy?->if3Wft**t>U 
T?ttfcV>. *^M«©«&*Ji«USIB*Xyg 1 >^bfc 
^fctt, HF^XttBPSG^PSGWli^JiS^Xy? 

BJtCBU HF©**i^U:J>BfldB©»3!&j&t£jfcU 

fisjrttx y^>iffj7. zEZfommzm&m&Tm u&a 

X>y5 L >^Xtp©7K»»ffi§liJni^-Br, X-y^>d/8l 

tT. xy^^ys^^-rsTK^oxy^^^icR^ 

T*«ttl»*Tf#fc. HF#£E6 0 0 P aTH. 

40 OSt8 5 0Pail«T?. BPSGtiMHtlOI^? 

>^p~hjt«ii o o oumzutzmt. &«u &jk 

Tttfc<. HF©»ffiCt>5ii<tt#-ri. *K©^P-t 
AICjgfflT-5«:»©X;W-yy h^£#jabfc®£\ C 
OHF^tLTl 0 0 P aSSTfcSflfWtBtfc*. 
HIS»C. HF^JEl OOPaTIt !M£t©2SiRtett2 
0 0 0 P agK*T-H^fc«fen-6. 
[0 0 4 2] HJS034 
ASUEEfcfe^T, HF («g : 9 9. 9 9 9%) 
50 *UttHF/Hi 0^fc«tSXy^>y*ff5BIC. 
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11 



12 



HF#Zfc*tt£«ALT'b 2 Of&efiOI«y^>i/U- 

hitb^en^ofc. 7 o , ci::M&L/c4g-& 

Ictiu MS 5 XiAbTfe 1 0 0 0§SS©Iy5 : > 

®m<Dumz±&t<itz>\z'<£i<\ asifciBiai&tA/fx 



[0 0 4 3] 

(6 0 0/OPa, 600/600Pa, 6 0 0/ 
1 2 0 0 P a) \Zh. «JfJ8OTX-y5 i >y«:fTo&l$CD 

[0 0 44] 
[$2] 





HF/HaO #JBE 






600Pa/OPa 


SOOPa/600Pa 


600Pa/1200Pa 


BPSG/SiOa 


20*C 


2000 


50 


20 


70X1 


2000 


2000 


1500 



[0 0 4 5] 2 0 < Ct?i^BEX«y^>^4igbfc«^fc 
«. ###JE9 O O P agflUJUtCfc-St, BPSGt 

— -ft. 7 0*CTXy^>^L-fc^-&»C 
«. *##ff£rl 2 OOPafcbTfcBPSGt&IMfc; 
m<ox.y^>ifu-btt\ti 0 0 Of&«±T?»iCt*t 
COtti^, flteStffiHFtfXX-y^ 
^WRSJC fixy^>^«jS*jq«i-rs^tT?SS?X5/ 

[0046] mmm6 

±%.mzi$^T, HF (|rfig:9 9. 9 9 9%) 
«Vi|2HF/Ht Otf;*£*A?SB**;MI!tUtf*0 
SSSitf, iftSlyf^*ffom©BPSGt 

jfeofc**. #X;Sn&£frofc*§-&<DS$?H:ttl 5 o om 
BPSG£&»fcl8<DX>;/3 L >^-hJfc£l 0 0 Ofg 

gKtc«TS®«**£< $m\z. u 

-fig*, 5 Otl«ST±#L&. #Xjn&©:fci£iU 
Ttt, itliS*#2 1 K£0K*;g£#4iq&LTfc|S38S«> 

[0 0 4 7] SU6{5!|7 
MEETCiSHT, HF/Ha O (600/60 0Pa) 

X«y^>^*fTofcNf<D, BPSGi35ftlHblB©X^ 



a? #BPSG£&KflSlI3©X^>y^-hJt£l 0 0 0 

[0 0 4 8] &6B0U8 
*^.ffi^V>T> HF (Sfifll: 9 9. 9 9 9%) 
3WiHF/H 2 O (Hs O : 5%) * 
fr"5S5C A*;V^4 3 c £MV>T*©&jS«'|irF2li-* 
ifO^SCi Hs OH^&^fltCl 0%l:*fc 
fcST^ALfc. C<DC» Hs OH3!fXSSlllUA^ 
30 fcm\Z\t. BP SGti8«OIyf> ? U-bM* 
lOf&SSTSofc. Cj Hs OHtfXSrgsJllLfct^ 

en, looofgistibofc. cn«tD*©^*P$ 

T-r-S^tT?, BPSGt&KiblgOXy^^-h 
Jfc£ 1 0 0 0 iiStffiTSSaM < & 5 1 

MzTzztuzotom*. z^zmwtuz. hisk 

HF/Hi O (6 0 0/6 0 0 Pa) #X + Ci Hs O 
H (2 0 0 Pa) tfXfci-SXy^^TMi, gitfcfc 
V>TBPSG£&Kfcl8©Xy^>^-hJfcrai 0 0 
40 OfgfiUitfcofc. *fcX^>?'gilS*5«fctf;tfX&£ 

7 ox:nmzmmvtz.m^\z\t. hf/h> o (600 

/lOOOPa) #X + C« Hs OH (2 0 0 P a) # 
XfcJ:*Xy^>yT?H:. BPSGtJS&KftBKBXy? 1 
>9V-Vtm\ 0 0 OfffiBUifcofc. 

[0049] &mm9 

HF*XXs/^>d/&fToT^^t. £xA-SS»C 
H, OJS*^^n-SCltS:tlfj£Lfc. rcD^^SrX 

SO T^SHtOTtS-C^fc. 
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[0050] o 

[0 0 5 1] 

[Bifflwram^isiM] 

[0 1 ] zK##ffi#SSV>tfll8T§W§H FffiS l/fc^f©X 
[0 2] 7jC^E*tfiVJttJ8-cafflHF«l31bfcl^OX 
[133] tmHF 

[04] ^«HFffig«BO«B©SI]SfiW^-r0Ti& 
5. 20 
[0 5] HFXy^>:?#X«j&#©-0J£*T0T?;6 

[0 6] fSSSSftl8«!:PSGIS©mffi&rmffiC*^X 

[07] HF#JE BPSGtSlOi © 

[0 8] x-y?>^J9£*x*-bfc«BI&fl;llSI^ 

4*-r0T»5. 

[09] mmm^muFsm^rc^o-m^rm-v 

50 

[010] Tk^EEfcgxTajlSijSISSx^^L 
&P#©. Ii/f>^HtBPSGtSiO a Ol5>f 
>^V- hifcS:^-r0T*^. 



6-181188 



14 



i ->U3>«« 

Hi O 
HF 

CVD->'Ja>K 
BSGi 

CVD->'j3>&{t& 
BPSG8 
PSGK 

y^y-y 



2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 

1 9 

2 0 

2 1 

3 1 
32 

3 3 
34 
40 

4 1 



#7.&AP 
Wag? 

amp 

42a, 42b, 42c 
43a, 43b, 43c 
5 0 
60 



fVVZf 

uxmrnsssm 



[01] 



\ s 



\ 



/6 , r6 



<S^<^> | It! 

<gr^ <gg) <gg) (gg) ^3>*&fl8gfi 



2: VJJV 



[02] 
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[05] 





® ® ® 

42c 42b \ 



43c 



43b 



*3, 



[08] 



WZZZZZZZZZZZZL 



7 

10' BPS6JSI 

////////////////A - r 



mmzzzzzzzzm- 



\7777777////////\ -, 

-t. 



r////////////////. 



L 



[010] 




w*o 6.E (pa > 
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[09] 
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